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(54) OPTICAL SPATIAL COMMUNICATION DEVICE 

(57)Abstract: 

PURPOSE: To attain a compact and light-weight 
structure of an optical spatial communication device by 
using a semiconductor laser having its oscillation 
wavelength limited in an infrared area as a signal light 
source and setting the oscillation wavelength in a 
specified range. 

CONSTITUTION: A high frequency component is 
superimposed on the laser drive current of a driver 1 1 
by a high frequency oscillator 12. A semiconductor laser 
3 is oscillated in a super-multimode of an oscillation 
spectrum, modulated in response to the transmitting 
signal and radiated to a device of the opposite party 
side. The comparatively large power density is allowed 
per unit area for the laser 3 of 1500 to 1600nm 
wavelength that is used as a power supply. As a result, a 
compact optical system is obtained and therefore the 
automatic tracking control performance is improved. On 
the other hand, the oscillation spectrum state of the 
laser 3 is varied to evade adsorption of the oscillation 

spectrum caused by a minute amount of molecules contained in the air serving as an optical 
transmission line. Then the noises caused by the interaction of fluctuation between the 
absorption spectrum of the air and the oscillation spectrum of the laser 3 can be reduced or 
prevented. 
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* NOTICES * 

JPO and INP1T are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical communication device characterized by to use the semiconductor laser 
whose oscillation wavelength is an infrared field as said light source for signals in the optical 
communication device which has a transmitting means to transmit by making semiconductor 
laser into the light source for signals, modulating the laser beam of said semiconductor laser 
according to a sending signal, and carrying out outgoing radiation outside, and a receiving means 
get over while receiving the modulated laser beam which carries out incidence from the outside, 
and acquire a signal. 

[Claim 2] The optical communication device according to claim 1 characterized by the oscillation 

wavelength of said semiconductor laser being 1500nm or more and 1600nm or less. 

[Claim 3] The optical communication device according to claim 1 characterized by for oscillation 

wavelength being said semiconductor laser which is 1500nm or more and 1600nm or less, and the 

power density in an outgoing radiation lens being two or more 0.32 mW/cm. 

[Claim 4] The optical communication device characterized by establishing the device in which 

noise generating by the interaction of the absorption spectrum in atmospheric air and the 

oscillation spectrum of laser is prevented while using the semiconductor laser whose oscillation 

wavelength is an infrared field as the light source for signals. 

[Claim 5] The optical communication device according to claim 4 characterized by the oscillation 

wavelength of said semiconductor laser being 1500nm or more and 1600nm or less. 

[Claim 6] The optical communication device according to claim 4 characterized by for oscillation 

wavelength being said semiconductor laser which is 1500nm or more and 1600nm or less, and the 

power density in an outgoing radiation lens being two or more 0.32 mW/cm. 

[Claim 7] The optical communication device according to claim 4 characterized by making a 

noise generating prevention device according to claim 4 the configuration which superimposes a 

high frequency component on the drive current of said semiconductor laser. 

[Claim 8] The optical communication device according to claim 4 which prepares a half mirror for 
a noise generating prevention device according to claim 4 in an optical trajectory, and is 
characterized by making it the configuration which returns a laser beam at least to the light- 
emitting part of semiconductor laser. 

[Claim 9] The optical communication device according to claim 4 which detects the noise 
component of the signal transmitted in the noise generating prevention device according to claim 
4, transmits a detection result to other party equipment and is characterized by the other party 
equipment which received the detection result making it the configuration to which the 
oscillation wavelength of self semiconductor laser is changed based on the detection result. 
[Claim 10] From claim 1 characterized by the aperture of the outgoing radiation lens of a 
transmitting side being smaller than the aperture of the incidence lens of a receiving side to an 
optical communication device according to claim 9 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optical communication device of small and 
high performance using the semiconductor laser whose oscillation wavelength is an infrared field 
about the optical communication device which makes a laser beam the light source for signals in 
more detail. 
[0002] 

[Description of the Prior Art] The conventional optical communication device is explained with 
reference to drawing 9 thru/or drawing 14 . First, transfer of a desired information signal is 
performed through atmospheric-air space by restoring to the modulation light which the optical 
communication device changed the information to send into the luminous-intensity modulation, 
and carried out outgoing radiation into atmospheric air toward the side which receives said light 
which carried out intensity modulation and which carried out incidence in the receiving side. 
[0003] As shown in drawing 9 , namely, bidirectional optical space transmission of while 
performed between optical communication device 50A and optical communication device 50B of 
another side Outgoing radiation (outgoing radiation light L1) of the laser beam modulated by the 
sending signal is carried out through lens 1D from one optical communication device 50A (or 
SOB). It realizes by receiving the laser beam (incident light L2) similarly modulated from optical 
communication device SOB (or 50A) of another side through lens 1D. 

[0004] The outline is explained with reference to drawing 10 about an example of the optical 
communication device for which is invented by the applicant in this case etc. and it has already 
applied as a Japanese-Patent-Application-No. No. 353410 [ five to ] specification next. The 
optical communication device shown in this drawing is carrying out the configuration which made 
the function of transmission and reception one t and shows the example of a configuration which 
can perform bidirectional signal transduction by installing the completely same equipment face to 
face. 

[0005] First, the basic configuration of optical system consists of lens 1 A which changes the 
semiconductor laser 3 used as the light source, and a laser beam into a collimated beam, the 
polarization beam splitter 2 which separates light, lens 1B which extracts a laser beam again, 
lens 1D which carries out outgoing radiation of the laser beam, and lens 1C which condenses 
incident light to a photo detector 4. 

[0006] Next, the information which should transmit the actuation as a transmitter is changed into 
a sending signal by the sending-signal processing circuit 10, and it is inputted into the driver 11 
which drives semiconductor laser 3. the polarization beam splitter 2 after the laser beam of the 
semiconductor laser 3 driven according to the sending signal with said driver 11 was expanded to 
the beam of a fixed path by lens 1A — passing — again — lens 1B — diameter lens of 
macrostomia 1D for outgoing radiation to a rat tail and the last — abbreviation — parallel 
outgoing radiation light L1 It is changed and is sent out to other party equipment 
[0007] Moreover, the actuation as a receiver is the laser beam L2 sent from other party 
equipment, i.e., incident light It is changed into a fixed path by diameter lens of macrostomia 1D, 
and lens 1B, and is condensed by the photo detector 4 by back lens 1C bent by the polarization 
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beam splitter 2. A lightwave signal is changed into an electrical signal by said photo detector 4, a 
signal is orthopedically operated in pre amplifier 13 and AGC14 grade, and it is restored to the 
information on original in the reception signal processing circuit 15. 

[0008] By the way T in the optical communication device mentioned above, other party equipment 
was captured automatically, the automatic-tracking method for making both transmission 
opticals axis in agreement, and continuing holding is adopted, and this controlled the location and 
posture of the whole optical system, and is realized. 

[0009] Moreover, like before, on environmental sanitation, when the laser of the wavelength 
range low restricted in the power density of an unit area was used, in order to secure sufficient 
quantity of light, outgoing radiation needed to be carried out using the lens with big aperture. 
That is, it became difficult to control automatic tracking in sufficient engine performance, when 
optical system becomes large inevitably and mass increases, and while raising the reinforcement 
of the case which constitutes optical system for this solution, the motor and power source which 
generate the driving force for control needed to be made big. Therefore, the whole optical 
communication device became still larger, and it was also the rise factor of cost 
[0010] Furthermore, in optical space transmission which uses a laser oscillation machine for the 
light source in addition to a trouble which was mentioned above, and performs a long-distance 
signal transmission, it is known that C/N at the time of a signal transmission (a subcarrier/noise) 
will be influenced by the atmospheric air which is a transmission medium. It has been thought 
that the effect by this atmospheric air mainly originates in a beam dance like the so-called 
laurence accompanying fluctuation of the attenuation factor accompanying dispersion etc. and 
the refractive index in air etc. 

[001 1] However, this artificer etc. showed clearly that there is an increment factor in a noise 
which a noise increases remarkably under the effect by long-distance transmission in 
atmospheric air besides the above dispersion or a beam dance by actually experimenting. 
[0012] The wavelength absorption noise by the wavelength absorption spectrum by the minute 
amount molecule in atmospheric air is called the first (first increment factor in a noise) of the 
increment factor in a noise clarified by the above-mentioned experiment. 
[0013] For example, as shown in drawing 1 1 , many atmospheric wavelength absorption 
spectrums can be checked also in 780nm - 830nm band well used as laser oscillation wavelength 
in optical space transmission. In addition, near 770.0nm - 841. 6nm is shown in drawin g 1 1 among 
atmospheric wavelength absorption spectrums. 

[0014] Here, it may be in agreement with the absorption wavelength of the wavelength 
absorption spectrum of the atmospheric air shown in drawing 1 1 with the oscillation wavelength 
shift to which the oscillation wavelength concerned of this semiconductor laser oscillator 
originates in the temperature characteristic etc. using the semiconductor laser oscillator 
currently oscillated on single wavelength like the single longitudinal mode as the light source. 
Although laser power will decline in a case and C/N will deteriorate with the absorption 
wavelength concerned in it, if long-distance light space transmission is actually performed, it is 
checked that increase of the intense noise easily exceeding C/N degradation by attenuation of 
the optical power by the above-mentioned absorption takes place with sufficient reappearance. 
Furthermore, since transmission signal level is what decreases with the above-mentioned 
absorption, the C/N ratio of a transmission signal will get worse remarkably according to these 
synergistic effects. 

[0015] Here, suppose for convenience that such a noise is called a wavelength absorption noise. 
Since this wavelength absorption noise was produced in connection with the wavelength shift by 
the temperature characteristic of semiconductor laser, after the thing of a noise which any 
problem does not usually have and by which transmission was made comes to increase gradually 
by the temperature change and a condition with many [ for a while ] this noise continues, it is 
the thing of the property to recover slowly. Furthermore, since this wavelength absorption noise 
is based on atmospheric absorption, that effect has exponentially the property to become large, 
to a transmission distance. 

[0016] The following two things can be considered as a cause by which a wavelength absorption 
noise which was mentioned above happens. 



http://www4.ipdl.inpitgo.jp/cgi-bin/tran_web_cgi_ejje 



2007/10/23 



JP,08~167875,A [DETAILED DESCRIPTION] 



3/8 s<— v 



[0017] First as 1st cause, the oscillation wavelength of laser has some fluctuation in connection 
with intensity modulation (generally this is called a char ping), and the wavelength changes with 
secular change, the temperature characteristics, etc. of a laser oscillation machine slightly, for 
this reason — for example, as shown in drawing 12 , when the oscillation wavelength of laser 
laps with the shoulder of the absorption property of a spectrum, fluctuation of the wavelength 
direction of the above-mentioned laser will be changed into fluctuation of the direction on the 
strength, and fluctuation of the above-mentioned direction on the strength comes to be 
observed as a noise on the strength in the equipment of a receiving side. 

[0018] Namely, although the further aggravation of C/N of a signal which rode on the laser beam 
of the wavelength concerned is slight if there is no change of the wavelength of the laser beam 
concerned though the oscillation wavelength of laser exists on an atmospheric absorption 
wavelength range When the wavelength of the laser beam concerned swings, or the wavelength 
concerned is applied to the slope of the absorption spectrum of drawing 12 and it changes with 
secular change of a laser oscillation machine etc., wavelength variation (namely, frequency drift) 
will be changed into amplitude fluctuation. Therefore, this amplitude fluctuation appears as a 
noise on the strength in a receiving side, for example, even if fluctuation of the wavelength of a 
laser beam is slight or is less than the range of 0.1 A t 10dB or more of C/N may change. 
[0019] and the noise, for example, 0-400MHZ, generated at this time since the fluctuation of the 
wavelength of a laser beam is very quick Or 400MHZ(s) up to — it is observed as a thing with 
the property of a broadband like white noise. 

[0020] Below, what is called mode partition noise can be considered as 2nd cause of wavelength 
absorption noise generating. Generally mode partition noise here is as follows. 
[0021] For example, though the output power of the semiconductor laser concerned was total 
and was kept the same, when the semiconductor laser oscillator was oscillating by the false 
single mode, as it is shown, for example in drawing 13 (a), it is wavelength lambda 0 at a certain 
time. More power is distributed, or as shown in drawing 13 (b) to the main oscillation mode, 
comparatively much power is distributed to the direction of suboscillation mode at a certain time. 
Moreover, the condition of drawin g 13 (a) and the condition of draw ing 13 (b) may change 
violently. However, for example like optical space transmission of fiber optics communication or a 
short distance, even if such a thing happens, when [ of the optical power by which outgoing 
radiation is carried out from the laser of a transmitting side ] all go into a receiving side, it hardly 
becomes a noise component. 

[0022] However, since the optical power distributed to the mode concerned as mentioned above 
when having reached the photo detector of a receiving side (for example, only in case of the 
main oscillation mode) is always swinging, only a certain specific mode will become what has 
many [ the signal which received and obtained only the light in the mode concerned ] level by 
the always changed noise. Moreover, when considering said wavelength absorption noise only the 
main oscillation mode declines remarkably by atmospheric absorption, only suboscillation mode 
will be received and the light-receiving system of an optical communication device comes to act 
as a wavelength filter. 

[0023] Thus, it is possible that fluctuation of the optical power distributed to the main oscillation 
mode and suboscillation mode as the 2nd of the cause of generating of a wavelength absorption 
noise serves as a noise component as it is conjointly with atmospheric absorption, and appears. 
[0024] As mentioned above, it supposes that the unsteady noise considered to generate the 
generating mechanism of a wavelength absorption noise by these although it is difficult any of a 
noise when laser oscillation wavelength laps with the shoulder of a spectrum absorption property, 
and the mode partition noise accompanying fluctuation of the absorption by atmospheric air and 
laser oscillation wavelength to be, and to specify is called a wavelength absorption noise, and 
other increment factors in a noise explained next are distinguished. 

[0025] Next, when the oscillator oscillated in two or more modes which were mentioned above in 
long— distance optical space transmission as second increment factor in a noise is used, this 
artificer etc. is checking that there is a noise generated regularly. It is thought that it is in 
oscillation mode distribution of the laser oscillation machine which also mentioned above the 
cause of generating of this noise generated regularly. 
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[0026] That is, generally the path of light beam BD which reaches the equipment of the other 
party to the magnitude of lens ID of receiving-side equipment as long-distance optical space 
transmission is shown in drawing 14 comes to spread, moreover, in the optical axis of the light 
beam BD, and the field which goes direct, undulatory reinforcement changes with fluctuation of 
the refractive index in atmospheric air etc. spatially, and the part from which optical 
reinforcement like the so-called interference fringe differs comes to be formed. Therefore, the 
case where the equipment of a receiving side receives only a bright section bp (equivalent to the 
bright part of an interference fringe) by the photo detector among the parts from which optical 
reinforcement like an interference fringe differs happens (or there is also a case of only Umbra 
dp conversely). In other words, a part of interference fringe (bright section bp) will not receive 
light, and the equipment of the receiving side after long-distance transmission will work as a 
wavelength filter as a result 

[0027] However, since an interference fringe is generally formed with the function of wavelength, 
though the part which is receiving light by the photo detector of the equipment of a receiving 
side among light beam BD supports the bright section bp of an interference fringe for the main 
oscillation mode of laser, it can respond to the umbra dp of an interference fringe for the 
suboscillation mode in which wavelength differs from the main oscillation mode. In such a case, a 
remarkable noise is observed regularly and C/N of the signal received gets very bad. 
[0028] Here, such a noise is called steady mode partition noise, and this mode partition noise 
generated regularly is made into the second increment factor in a noise. This mode partition 
noise generated regularly is observed notably [ when a laser oscillation machine is stabilized and 
is oscillating by the single mode completely, or when / although it is not observed when 
oscillating by the multimode completely, / oscillating by that middle false single mode ]. 
[0029] In addition, although semiconductor laser is structurally divided into gain guided wave 
mold laser and refractive-index guided wave mold laser, since it oscillates by the false single 
mode, gain guided wave mold laser tends to make mode partition noise which was mentioned 
above and which is generated regularly. Moreover, when also operating the refractive-index 
guided wave mold laser usually oscillated by the single mode by low-power output, it may make 
mode partition noise by mode competition (transitional unstable state produced when output 
mode tends to change in the following mode) etc. 

[0030] It can mention that induction of the noise by the first increment factor in a noise or the 
second increment factor in a noise mentioned above is carried out by return light as third 
increment factor in a noise next 

[0031] Generally, the longitudinal mode oscillated by the laser beam of the self which returns at 
least to a laser light-emitting part flies, and it happens to oscillate semiconductor laser in two or 
more modes. There is return light from receiving-side equipment with the return light produced 
inside the optical system of a transmitting side in an optical communication device, since 
especially the beam that reaches receiving-side equipment is always swinging, the return 
luminous intensity which reflects and returns is also usually large, and it is changed. 
[0032] Therefore, when the condition of return light always changes like optical space 
transmission, semiconductor laser weak in return light cannot maintain the stable single mode 
oscillation, but will repeat mode competition and mode hopping frequently. For example, it also 
becomes the cause of mode partition noise which was mentioned above when mode competition 
occurred, and when either of the modes which is competing is in agreement with atmospheric 
absorption wavelength, it becomes the cause of a wavelength absorption noise. Since a 
wavelength absorption noise is made by sudden mode hopping, as a phenomenon, a noise is 
suddenly made, and the induction noise by this return light is observed as an unstable state of 
recovering suddenly. 

[0033] The artificer in this case etc. is checking by already experimenting leading to the 
increment in a noise to which various increment factors in a noise which were described above 
cause [ of a sending signal ] degradation at the time of long-distance light space transmission. 
[0034] 

[Problem(s) to be Solved by the Invention] Therefore, this invention was made in view of this 
trouble, as for the purpose, tends to raise the engine performance of automatic tracking control 
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with the miniaturization of optical system in the optical communication device which performs 
long-distance optical space transmission, and tends to offer the optical communication device 
which prevented grace degradation of the transmission signal by the various increments in a 
noise by the interaction of the condition of oscillation SUPEKURAMU of semiconductor laser, 
and the light absorption spectrum in atmospheric air further. 
[0035] 

[Means for Solving the Problem] This invention is thought out in order to solve these ******, it 
miniaturizes the optical system of an optical communication device using the laser beam of the 
high power density permitted in the wavelength range using semiconductor laser with a 
wavelength of 1500nm - 1600nm, and raises the engine performance of automatic-tracking 
control. 

[0036] Moreover, it is made the configuration which avoided that changed oscillation 
SUPEKURAMU of semiconductor laser into a super-multi condition, and it was completely in 
agreement with the light absorption spectrum in atmospheric air. and superimposed harmonic 
content for the super-multi condition of said oscillation on the semiconductor laser drive 
current or used return light positively, and the increment in a noise by the interaction with the 
light absorption spectrum in fluctuation and atmospheric air of oscillation SUPEKURAMU of 
semiconductor laser is prevented and reduced. 

[0037] Furthermore, the noise component of the signal transmitted from transmitting-side 
equipment with receiving-side equipment detected as other approaches of preventing the noise 
mentioned above and reducing again, a detection result transmitted to transmitting-side 
equipment, and the transmitting-side equipment which received the detection result made it the 
configuration to which the oscillation wavelength of self semiconductor laser is changed based 
on the detection result and solved the above-mentioned technical problem. 
[0038] 

[Function] According to the optical communication device of this invention, since the power 
density per unit area is permitted comparatively greatly, the semiconductor laser with a 
wavelength of 1500nm - 1600nm used as the light source can miniaturize optical system, 
therefore can raise the engine performance of automatic-tracking control. Moreover, while 
avoiding absorption of oscillation SUPEKURAMU by the minute amount molecule in the 
atmospheric air which the condition of oscillation SUPEKURAMU of semiconductor laser is 
changed and serves as an optical transmission line, it becomes possible to prevent and reduce 
noise generating produced in the interaction by fluctuation of atmospheric absorption 
SUPEKURAMU and semiconductor laser oscillation SUPEKURAMU. 
[0039] 

[Example] The optical communication device by this invention is explained with reference to 
drawing 1 thru/or drawing 8 . In addition, the summary of this invention is about the configuration 
of the equipment which prevents noise generating by the interaction with fluctuation of the 
absorption spectrum in the atmospheric air which is an optical transmission line, and the 
oscillation spectrum of semiconductor laser, and is reduced while using the semiconductor laser 
whose power density per unit area is the wavelength of 1500nm - 1600nm permitted 
comparatively greatly, for example, wavelength, as the light source. Therefore, about the 
fundamental configuration of an optical communication device, and its transmission system, it is 
the same as that of the conventional example, and the same sign is given to the same 
configuration part, and a configuration and a symbol description are omitted. 
[0040] First although drawing 4 shows the absorption spectrum of the atmospheric air in the 
infrared field whose wavelength is 1620nm [ 1 120nm - ] of abbreviation, it turns out that the big 
absorption by the minute amount molecule in atmospheric air is [ wavelength ] focusing on 
1370nm of abbreviation from this drawing. However, there is little this absorption in the 
wavelength of 1500nm - 1600nm used in this invention, and it is shown that the laser beam of 
this wavelength range can be used for an optical communication device. 

[0041] Semiconductor laser with a wavelength of 1500nm - 1600nm is made into the light source 
below, and the example of the optical communication device which prevents noise generating by 
the interaction with fluctuation of the absorption spectrum in atmospheric air and the oscillation 
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spectrum of semiconductor laser, and is reduced further is described. 

[0042] The example 1 first example is explained with reference to drawing 1 , drawi ng 5 , and 
drawing 7 . This example superimposes a high frequency component on the drive current of a 
laser drive circuit, and performs the super-multimode oscillation of semiconductor laser. 
[0043] First drawin g 5 is an experiment system which shows that semiconductor laser oscillates 
by the super-multimode by superimposing a high frequency component on the drive current of a 
laser drive circuit The laser drive circuit 22 is superimposed on a high frequency component by 
the drive current with RF oscillation equipment 21, and oscillates semiconductor laser 3. A laser 
beam is changed into a fixed parallel light by lens 1A, it is further condensed by lens 1B, and 
incidence of it is carried out to a multimode fiber 6, it is led to an optical spectrum analyzer 
(optical spectrum analyzer) 24, and analyzes an oscillation spectrum. 

[0044] It is an example of the analysis result and, as for drawing 7 (a), it turns out that the 
envelope 30 of an oscillation spectrum is the curve which wore the radius of circle which made 
the core the convex, and power fluctuation in each mode is oscillating by the super-multimode 
few. In addition, the configuration of said envelope 30 needs to change with the frequencies and 
the amounts of superposition of a RF, and to determine each constant according to a condition. 
[0045] A super-multimode shows the oscillation spectrum which wore the radius of circle as 
shown in drawing 7 (a) here, and that each spectral intensity of an oscillation is carrying out 
reinforcement of abbreviation regularity regardless of the passage of time. Drawing 7 (b) shows 
the spectrum distribution in front of a multimode oscillation, and is carrying out the very acute 
configuration. In this condition, oscillation spectral intensity does not show a very big change on 
the strength with the passage of time, and it cannot apply to this invention in this oscillation 
mode. 

[0046] Drawing 1 shows the block configuration of the first example, and the driver 1 1 is 
superimposed on the high frequency component by the laser drive current with the high- 
frequency oscillator 12. Therefore, it oscillates by the super-multimode of the oscillation 
spectrum shown in drawing 5 , and becomes irregular according to a sending signal, and outgoing 
radiation of the semiconductor laser 3 is carried out towards other party equipment In addition, 
other configuration blocks and actuation are the same as that of the conventional example, as 
mentioned above, and explanation here is omitted. 

[0047] an example 2 — the second example is explained with reference to drawing 2 , drawing 6 , 
and drawing 7 below. This example performs the super-multimode oscillation of semiconductor 
laser positively using the return light to semiconductor laser. Although this example shows how 
to obtain return light by the half mirror prepared into the optical trajectory, naturally you may 
realize by the other approaches. 

[0048] First drawing 6 is the return light L3 form a half mirror 5 between lens 1A and lens 1B, 
and according to this. It is the experiment system which shows that semiconductor laser 
oscillates by the super-multimode. Semiconductor laser 3 is oscillated in the laser drive circuit 
22, it is changed into a fixed parallel light by lens 1A, it is further condensed by lens 1B, and 
incidence of the laser beam is carried out to a multimode fiber 6. Return light L3 reflected by the 
half mirror 5 the middle It is returned to semiconductor laser 3. The incident light to said 
multimode fiber 6 is led to an optical spectrum analyzer 24, and analyzes an oscillation spectrum. 

[0049] Return light L3 Oscillating by the super-multimode, as the oscillation spectrum made into 
a factor as well as the first example is shown in drawing 7 (a) is checked, in addition, the return 
quantity of light according [ the configuration of said envelope 30 ] to a half mirror 5 — **** — 
it is required to differ and to determine a constant according to a condition. 

[0050] Drawing 2 shows the block configuration of the second example, it is in the condition that 
the half mirror 5 was set up between lens 1 A and a polarization beam splitter 2, and 
semiconductor laser 3 oscillates by the super-multimode of the oscillation spectrum shown in 
drawing 7 (a) with the driver 1 1, it becomes irregular according to a sending signal, and outgoing 
radiation of it is carried out towards other party equipment In addition, other configuration 
blocks and actuation are the same as that of the conventional example, as mentioned above, and 
explanation here is omitted. 
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[0051] an example 3 — the third example is explained with reference to drawing 3 below. The 
fundamental view of this example is making it not in agreement [ the oscillation spectrum of laser 
and an atmospheric absorption spectrum ]. That is. as mentioned above, the oscillation spectrum 
is always slightly changed by the temperature change and return light of semiconductor laser, if 
in agreement with an atmospheric absorption spectrum as conditions showed to draw ing 12 T 
C/N tends to get worse, and it tends to detect this C/N that got worse, and tends to change 
the oscillation spectrum of laser. 

[0052] First, the signal from other party equipment is received, and the noise detector 17 
supervises and detects a noise condition from the signal. The signal to which the oscillation 
wavelength of the semiconductor laser 3 of other party equipment changes in the information 
which directions should be taken out to the laser wavelength conversion demand generating 
circuit 18 from the noise detector 17 when aggravation of a noise is detected here, directions 
should appear in a driver 11 further according to the laser wavelength conversion demand 
generating circuit 18 to this, and should transmit a driver 11 mixes, the semiconductor laser 3 by 
the side of itself drives, and outgoing radiation carries out to partner equipment. 
[0053] Other party equipment supervises and detects this laser beam in the laser wavelength 
conversion demand detector 16, the laser wavelength control circuit 19 is driven, further, that 
command is inputted into a driver 11 and the oscillation wavelength of semiconductor laser 3 is 
changed. This process is performed in both equipments and can always avoid an atmospheric 
absorption spectrum. In addition, conversion of oscillation wavelength has a method of changing 
the drive current of semiconductor laser, or a method of changing the temperature of 
semiconductor laser. Other configuration blocks and actuation are the same as that of the 
conventional example, as mentioned above, and explanation here is omitted. 
[0054] Effect of as opposed to [ point / which increases the power density of this invention ] 
the wavelength and the eye of light was considered. This point is explained with reference to 
drawing 8 . This drawing shows the relation between the permeability to the eyegrounds of the 
light which entered from the cornea, and the wavelength of the absorption coefficient in 
eyegrounds, and both make the cornea top 100%. With the far infrared rays of light hardly 

enters in an eye rather than ultraviolet rays or 1500nm from this drawing. On the other hand, to 
1200nm [ 400nm - ] of the abbreviation for the light and a near infrared ray. the cornea and the 
lens are transparent and the optical reinforcement per unit area will become very big by 
eyegrounds according to a condensing operation of a lens. Moreover, although the rate of the 
absorption of light in eyegrounds is large in blue glow, even if it decreases as wavelength 
becomes long, and light reaches eyegrounds, it turns out [ of energy ] that an absorbed amount 
becomes very small absolutely. 

[0055] Therefore, the permission power density to the wavelength of laser is specified on the 
environmental sanitation over an eye from such a viewpoint, for example, the maximum 
permissible exposure of the semiconductor laser with a wavelength of 1500nm - 1600nm used 
for this invention — a prolonged exposure condition — setting — 100mW/cm2 it is — 0.32 
mW/cm2 with a wavelength of 780nm - 830nm generally used conventionally It compares and is 
a very big value. Therefore, also in the conditions mentioned above, since the semiconductor 
laser used for this invention can enlarge the power density, miniaturization of the improvement in 
C/N and an optical communication device and improvement in the engine performance of 
automatic-tracking control can be aimed at 

[0056] As mentioned above, although the third example describes the example which really 
[ transmission-and-reception ] which can perform transmission and reception with one 
equipment applied this invention to the optical communication device of a configuration from the 
first example, it does not wait for argument that you may apply to the equipment of the gestalt 
which transmission and reception separated, respectively. 
[0057] 

[Effect of the Invention] Since a 1 500nm - 1 600nm laser beam with the luminescence power 
density there is little effect of the spectrum absorption by the minute amount molecule in the 
atmospheric air used as an optical transmission line, and there is little effect of [ on the health 
over an eye 1 therefore large permitted is used, the small lens of a path can be used as a lens 



http://www4.ipdl.inpitgo.jp/cgi-bin/tran_web_cgi_eije 



2007/10/23 



JP,08~167875,A [DETAILED DESCRIPTION] 



8/8 v 



for laser outgoing radiation, and small [ of equipment ] and lightweight-ization can be attained. 
[0058] Since the small lens of a path mentioned above can be used as a lens for outgoing 
radiation when adopting the servo configuration which drives and carries out attitude control of 
the whole optical system including the lens for outgoing radiation in establishing the servo 
mechanism which searchs and tracks very important other party equipment automatically in an 
optical communication device, mass of the whole optical system can be made small, therefore 
improvement in a servo property can be aimed at. 

[0059] While using said 1500nm - 1600nm laser beam, practical and stable optical space 
transmission is realizable by giving preventive measures to noise generating by the interaction 
with fluctuation of an atmospheric absorption spectrum and a laser oscillation spectrum. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the optical communication device of small and 
high performance using the semiconductor laser whose oscillation wavelength is an infrared field 
about the optical communication device which makes a laser beam the light source for signals in 
more detail. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The oscillation wavelength by this invention is the block diagram showing the first 
example of the optical communication device using the semiconductor laser which is 1500nm - 
1 600nm. 

[Drawing 2] The oscillation wavelength by this invention is the block diagram showing the second 
example of the optical communication device using the semiconductor laser which is 1500nm - 
1600nm. 

[ Drawing 3] The oscillation wavelength by this invention is the block diagram showing the third 
example of the optical communication device using the semiconductor laser which is 1500nm - 
1600nm. 

[Drawin g 4] Wavelength is drawing showing the absorption wavelength spectrum by the 
atmospheric air of the sunlight in the range which is 1600nm [ 1 100nm - ] of abbreviation. 
[Drawing 5] It is a block diagram for explaining the super-multimode generation system of the 
semiconductor laser used for the first example. 

[ Drawing 6] It is a block diagram for explaining the super-multimode generation system of the 
semiconductor laser used for the second example. 

[Drawing 7] The oscillation spectrum of semiconductor laser is shown, (a) is the spectrum of a 
super-multimode and (b) is the spectrum in front of a multimode. 

[Drawing 8] It is drawing showing the permeability to the eyegrounds of the light which entered 
from the cornea of an eye, and the absorption coefficient in eyegrounds. 

[Drawing 9] It is drawing for explaining the transmission condition of an optical communication 
device. 

[Drawing 10] It is the block diagram showing the fundamental configuration of the conventional 
optical communication device. 

[Drawing 1 1] It is drawing showing the solar absorption-of-light wavelength spectrum by 
atmospheric air. 

[ Drawing 12] It is drawing for explaining the mechanism in which a noise increases by 
atmospheric absorption wavelength spectrum. 

[Drawing 13] It is drawing for explaining the cause of generating of the mode partition noise by 
the semiconductor laser oscillator. 

[Drawing 14] It is drawing for explaining the wavelength filtering effectiveness by the long- 
distance optical communication device. 
[Description of Notations] 
1A-1D Lens 

2 Polarization Beam Splitter 

3 Semiconductor Laser 

4 Photo Detector 

5 Half Mirror 

6 Multimode Optical Fiber 

10 Sending-Signal Processing Circuit 

1 1 Driver 
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12 High-frequency Oscillator 

13 Pre Amplifier 

14 AGO 

15 Reception Signal Processing Circuit 

16 Laser Wavelength Change-Request Detector 

17 Noise Detector 

18 Laser Wavelength Change-Request Generating Circuit 

19 Laser Wavelength Control Circuit 

21 RF Oscillation Equipment 

22 Laser Drive Circuit 
24 Spectrum Analyzer 

30 31 Oscillation spectrum 

50A t SOB Optical communication device 
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[Drawing 9] 




[Drawing 12] 
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